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102TO30046326 . .. #^ °J*>: 2003/10/31 

33 31^ u o V *Hl 3* ^A^r ^ ^7}9\ ^ A 0 >Efl ^7} 

^ ZL « 0 V^0l 7flAl^4. OFDM ^71^ *fl>=| #E»| ^7} ^ , Aljr&a}- cH^£& A> 

*m ^ °1 Sl^r 413: ^^HS. 3^*V ^ISl^oi^ CSI» ^ 

^ CSI^r ^ ^ ^ tilH-^lH^ 741^1 o)J%-& a] 

i^S] SNR o]!^^ ^ oicf. oil- ^al*V cj*l^ ^1*1*1 -o^ DVB-T 

£ 9 
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1020030046326 . #^ ^^>: 2003/10/31 

^z. {Apparatus for direct measurement of the channel state for the coded orthogonal 
frequency division multiplexing receiver and method thereof} 

£ 1-8: ^«>^^1 DVB-T ^^171^ ^-S-co]cf. 

£ 2^ ^«V^<?] DVB-T s^^S] afll^ i^o]*}. 

£ 3^r 1^3^ DVB-T ^r^7l2l ^^-£0]^. 

£ 4^r £ 3S1 «1B *flB^ 7^ ^ ifl-SjL rqolE^«J^Sl «.s. £ o]4. 
£ 5fe «1B °flB^ Tfl^V ^tb 

£ 6£r X)^ U <H=H1 ^tr ^5fl^ CSI H^l^Sl l^-JSloj u}- . 

£ 7^ DVB-T -tls: ^B^ ^ ^B 5 ^* M-^xfl^ ^©l^. 

5L 9^ a] oil ofl <4€- OFDM ^7]^ *fl^ #Efl ^7} ^5L°]t\. 

5. 10^r £ 9^1 ^13^ l-^-5Lo]c^. 

E 11^- £ 9 £ 10^1 7-^91 

£ 12fe ^fls] ^lisf SNR ^r^ll- M-Efxfl^ ZisflB°li}. 
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102U030046326 ... #^ 2003/10/31 

S. 13£- 4«1H^ ^-Efl ^il- £ 9 c 10 o] o^^y.^ ^*Kr 

£ 14fe 4# *fl\|afl cfl^H £ go] ^ A o VEfl 3§ 7 > ^11- 3-g-*H= ^11- 

s 15^ s-^^ 91^ ^m^} £ 9^ ^ Aj-Efl 3§ 7 > 3-&*Kr ^ 

<17> ^. OFDMCorthogonal frequency division multiplexing) t^7H1 ^^-S^l, 

OFDM ^IJl^I ^ti-^fl^cH^. ^-Bfll- 5%7}i5\±r «rtb 3M^. 

<is> *fl^ ^ ^J±(channel state information)(°l*r "CSPS. ^H 1 ^")^ ^tL-?fl 

i^o^ SNR( signal-to-noise ratio)^. ^^^cf. CSI» 7fl^>^ ^^Hlfe #3 31^ a o v ^ 
(indirect measurement method), *\ ^ ^|^> y d"^! (direct measurement method), ^ H cM 
(combined method) °1 Sl^r. 

<i9> *flv] ^-efl ^7}e} £l*j h 0 ><^( indirect method of channel state measurement )£- ^fl'i 

s}-7HH Tfl^sl ^fl^ ^^Hr -S-^-^l 3. 7) (magnitude of channel frequency reponse)* ^>-§-tr 
cf. °1 ^-f^ iio]^( w hite noise)7> ^zflsl-b *fl%a, H^r iefl (stat ic) ^ti^H 

q-Ej-Lfl*!'?}:, ^3Hr7j- ^d^^^l ^(frequency selective channel), 
(mobile) *ti\§4 ^-o) Tj^o] #2fl*Kr *fl^*IMfe 4f^ ^-g- -^1 
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10OT30046326 ' .. %^ 2003/10/31 

DVB-T(Terrestrial Digital Video Broadcasting) #S.<*\] o}^;S-ZL TV ^SL7\ ^t}-£H 
5E. 74 ^ ^eej-g- 7Mb S-^^ofl^c =7-^^ ^(co-channel inteference)°l 

<20> ^ ^-Bfl 5g7>^ ^ ^(direct method of channel state measurement )£: ^1 

jL^t^l- 5. 5ty I-Q 5}-I£51( const el lation plot of in-phase and quadrature component )°il 

"035,636,253", E&^r -fr^ ^-^ "EPO, 99 1,239"^ ^ M-^rM" °1 ^r^Hr 

7} *fl^, S&tt S.^" ^4 ^-o] ^ o) ^oflA-^ ^-fe ufE} 

^l^, sMH ±°]ZL7\ ^7fl*Kf- *H^, 3Lt= i^l^(static) ^ti^H ^ ^-§- ^1 * 

<2i> *flv| ^Efl ig7>^| ^(combined method of channel state measurement )£r -fr^ 

^ "EP1,221,793" ^-^l^i a1£S]zl o}2) ^^7} ^^^^1 ^fl^, £r S-^" 

*flVt *HM ^7fl*rb #3 #£r M-Hftfl^l **>J1 

<22> £ ^tiV^o] dvb-T ^-*±7}2J\ £ io) dvb-T ^7lfe DVB-T ^]JL^ 

MPEG (Moving Picture Experts Group) «1H. ^H^(l)# ^e^r°} -f-^M ^ 

#*fb ^^.7} o]cf . ^-71 DVB-T ^^l7lb oflui^j *4HH energy dispersal unit)(2), 3 
3(3), ^ °jE^tH(4), tflJf ^3(5), ^ ^1e^H(6), nflsKy), £efl°J ^^(8), ^ 
^-(9), D/A £^(10), ^ ^a]^^«.(ii)1- i^cf. w r 2f °W(7)b QPSK, 

16-QAM, SEb 64-QAM -§--4 JE^H] trfef i ^ q a]^( in-phase and quadrature 

signals)* ^^f^JL, Hell°J ^-§--?-(8)b °1 3 *V aIJlI- SefJ fiS . ojn}], z| n 

efl°J^r 68 OFDM ^1-^ ^SM, ^ ^ -E.= o)j 4^ 6817 ^E] «. 7fl&|oK8K -EJELofl 
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loBo30046326 . .. W^ <Qx}: 2003/10/31 

*i) SE^r 1705 ^E]a. 7fl&H(2K ^slx}. o] *V fl-^-g, ETSI (European 

Telecommunication Standard Institute)^ It^S. s^^tf. a e |oj ^-§-^(8)^ £Etr ^7l 
5r, *||^ ^ ^ofl a>^.^ CPC(continual pilot carrier), SPCCscattered pilot 

carrier), ^ TPSCCtransmission parameter signaling carriers)^ OFDM 43 sr=" ^^^l ^^V^l 

°le]tr ^flaM^ ^^l^r ^*H^ 91 3-, ^ scattered pilot 

insertion pattern)^: 5L 2^1 wV^r 4«i^fl ^l-*}^- th>V*lfe ^* 7 r ^l 

<23> S. 3£r ^aV^^ DVB-T ^^]7l^ s. 3^ DVB-T ^7^ <y-£fli4(13)# 

<H ^Sr* £ 1^1 ^7] 2} ^ Si ^ W MPEG «1H i5^t ^#*r 

^ MPEG ^3 #^Rr ^171 o]t^. Aj-7] D VB-T ^(14), AD ^^(15), ^ 

2:^(16), ^7lsl-^(17), *m -§-5^71(18), TPS ^^(19), Tfl^V ^ 

^-(22), CSI ^i^H(24), til&|al ri| 3.^ (25) , ^ 5>1^- 3 Si 3 3 U, , ^ c^^o} 0 !^ 

^-(26)1- X^Kh=r. W, *ti^ ^-5f7l(18)fe Sfl^r (equalized) -^(complex) OFDM 

-tlJl, ^ ^ ^s]-^ -§-^-2} 37] (squared magnitude of the channel frequency 

response) (°]*r "SMCFM 2} ^=W)-i: #3*r^, °H1 ^ CSI HS^H(24)£r OFDM ^IJlS] 
z1\o)b] 7 flelo1* ^(degree of certainty)* ^ A o v ^ ^iL(CSI)» 

<24> E 4 ^ £ 30) aje DflH^ 31^ ^ vfl^- ^ < ?]Ele]«o 1 ^ L (22)2l ^^-SLoiq-. o^H^r 

64-QAM S-£.«\] tflS}^ q-E^&t}. « lB ^a} ^ ^ o]E^ fj^-(22)fe CSI £ 

^71(18)^ <5dS(I, Q)» *}eltr ^l-§- ^Sci(25)S. t^W. «1H 

7)| * tflJf ^«y^e|« 0 i-?-(22)^ -ai- 3*1(28), alH-nflB^ 741^(29-34), «1 
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10^30046326 . .. #^ ^^>: 2003/10/31 

E-^ojEi^ty tL(35-40), ^ «1 H-^El *\ (42)1- i^-tb^-. «^7H HlB-^lH^^r £ 5°fl 

^ £)*H, [^r«M 1]4 £°1 Tll^V^cf. £ 5^r 16-QAM £.^1 tfl 

<25> [^*VAl 1] i?A*=CS/ fc X(|iVSol 2 H**-S,| 2 ) 

<26> (^H, BM£- H1H-^1H^ ( R k ^ k«i^ 7flBl^^ S 0 £- I-Q 3rX51<HH 7} 

# 7>?}£ ^o) 4i^o^Ai i«i^fl ^*HH 'O'tilS^l cfl-§-*>^ Si^ I-Q 2fS.IE.4H 7 > 

# 7>7}£ ^s) 4^^o_^Ai i wi^fl ^*HH 'l'tilB^l ^-§-*>^r CSI k ^ k#*fl 7flel^^ 
CSI ^Jl) 

<27> £ 3ofl c Al ^ DVB-T ^^171^ SMCFR-i- °l-g-*Kr *fl^ A o v ^fl ^7} 21 y 0 v ^^r 

O]^^ ^ofl^ 7l#^ *}2\- ^ ^*\]?£%^r 7>*|cf. o] § 7fl^H ^ ^ 3 9l 

2.^" *fl^4 *fl^ ^T-fl^ *fl^°lH #^ ^^o. 7> ^ 7] £ 6 

3\ ^ Aj-Bfl 3$ 7} 9) Wj-^O] c 6 o^ CSI H3-^H^ ^ #^ 

, "EP0, 991,239"^ ^ M-El-M- &t}. #7l CSI ES^l^r SMCFR tfl^H ^r^l€ 41Jl(I, Q)3.-*f 
£1 CSI* Tll^H 7fl^> ^ ^o]E^aj-^(22)S. ^7} CSI H. 

3^Htt <#7]-2pf (hard quantizer) (44), #-^(45), 2.^ 5^-^ (modulus circuit)(46) , 

?H?]o] (47), €3(48), 31 s]S.(55)» i^W. #7l 

5)ii.(55)x7 SZL Tfl^ 33.(49), 33.(50), ^1 ^71(51), ^71(520), *1l2 

(53)1- ^*>*vcf. ^ *m #n ^7\2\ ^ ^] 

(48)7} sg^g- 7ll^>^ Al^ofl o^^tlrcf. ^, 33- &-8r OFDM -ai-i-ol jg^oQ A>-g-5l^ ^ 
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10^30046326 . ^4: 2003/10/31 

44 ^7}-4 4344 ^7>44. 444, 44 4£r 44 £ 4^4^r 44444 44 

44 4^, SE^r 2.^- 4^4^ ^ 444 &4^r ^4^4 &4. 
<28> 5E4, ojsq- ^ w 0 Vai o. ^.o. ol-^-s, £ 74 44 s-^M 444 Si^ DVB-T 4 51 4 

44£ 4444 &°-4, £ 84 £44 44 44, ^4^4 4444 *M(2K 2J=, 8K 

2J=, 16K H.H. , 32K £H ^-H14 4 4^4 445^ 4€r 4 A <3* 7>4°-S., ^4^ 4 

Hfl^oi ^^ofl ^-g-44 ^44^r £-434 44. 
[^o] oi^ji4 4^ 7) #4 441 
<29> 444, 4 4^4 4-?-jl44^ 4^4 44 OFDM ^7H1 444 ^4 4144 4 
4^4$: 444 4* -H-^BlH. 44(squared Euclidean distance)* *fl\i 44 ^ ^>°fl 4-§-4 
^ 4444 ^fl^ofl 3-4 444 4^ All 4 4 4 £ 444 4444^ 

CSI* ^ (estimation)^, 444 4^44 ^Mr 44 ^4 4^44 4H-4B4 31 
A>ofl ol-g-sj ^ oi^s. 40.5.4, 4^4 SNR 4^4 ^ 4^ 4^ 44 4 44 4^ 

44 44 44 * ZL 4^Rr4 ol4. 

[4^4 44 ¥J 4-8-1 

<so> 4V714 7] #4 44* 4444 44 4 4*34 4€- OFDM ^444 44 44 ^4 4 
4^, v]v)\sg ^ 4^^ 44-?-, 4* 4#4^- 44 444, 444 444 

44^4, 444 ?1144 ^#4, ^44 4* €4^4, £ 4444* 4444. 

oi> 47I 44^ ^ 4^5} 4^4^ 4± OFDM 41* ^444 44 4^ OFDM 4s ^ 4 
44 ?11 4 4 4 44^ TPSC4 44fe CPC Sfe SPC4 44^ 444 4 -§-4 
44^ 44* ^^44 #^44. 44 444 44 4 4^4 4444 44 4^ 
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102U030046326 . %;% 2003/10/31 

OFDM ^ISl- ##*\51 , #^^-cf. av 7 i ^ -fr^s. t!e| Tfl^Hf 

^flel^^l- ^"^Hl ^e^ ^l^lr-i: ^V*H , *)12 <Hlei* 

^thr ^TflS ^7>^^; Cf^ t^E o] CSI Ajjr-i- #3^t}. 

<32> ^-71 OFDM ^7}B\ ^ ^-Bfl *J-*l^r, <#7] #«J-^= ?fl E] <H ^E^-^-^ e fl o] S>}- 

^°o^^- ^"71 OFDM ^1^1- ^l^^l^ #^Kr ^H-^* e-1 ^yl^- ^ 

tb, ^71 OFDM ^l7l<q ^ -a-Bfl 5|7> *flv| ^B}-^ 371^1 ^^ofl cfl-g-^ 

^ ^111 ^ >9^=l*r €Ei^ Tjl^r ^1-^1 ^r*Hr ^"71 1E^ Tfl^-i;^ #^*Hr ^ -§-^« 

<33> Al. 7 ) ^nfl^g ^ ^<^^ QAM ^H^, BPSK cH^I. ^ 7l§ A]^^ ^^7)1- 

^wltb^f. A o V 7l QAM D fl 3) ^"71 C-flolE^ 7fl E) 0^0)1 ^r*Hr QAM i^oll 4e} ^H^*V 

^ A o V 7l BPSK ^nfl^^ <#7] TPSC^l ^#1: BPSK 3L^°fl 4^ ^^fl^^H ♦ 

^7] 7)^ ^S^7l^ 4>7l CPC ^7) SPC^l ^*Rr ^#^1 ^-g-*H 7flE)<H 

^^1^ ^ Al^^S. cfl^Al^ #^*Vc]-. 
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10^30046326 . #^ ^7}: 2003/10/31 

<34> a o V 7] 71+}-* ^ t n)i 7^7], Xl2 #&7], Xl3 #&7), XH ^ ^« ^tiltVcf. 

^71 XI 1 ^7}^ <$7] tflolE^ 7fle)cHofl 4rSRr &-i-o] t=Hj§^ a]JlXH ^-71 4i OFDM 
Jl» ^H+SH t^^tf. ^-7] ^2 ^71^ ^-71 TPSCXl ^r*Kr &^o] c]Dfl^^ a]J:XH # 
71 4^ OFDM ^MHH XI 3 #^7]^ #7l CPC S^r ^-71 SPCXl ^r*Rr 

g^s-o] T^ufl3g^ AlJioflA-l ^-7] 4^ OFDM ^IJlI- A o v 7l XH X1&1 

<H 3? 4^ 4€ *1JL» S^^M MX] ^S^H, «X) ^fl ^ <=H 7> 

A oM CflolEi ^-9-, ^7l TPSC^ ^-f , ^7l CPC iE^r #7] SPC°A 7i^- 7^6\) cfl 

-§-*Hr ^ XH feSl <5d^» A o V 7] ^ife ^71 ^ XI <H ^B] AjjLXl -g-^-^H 

A oM XI 1 #<+7l #^ #7l XI 2 ^7l #^ ^IJl, £Ett XI 3 ^7l 

<35> a o V 7 ] 7}^ TIE] Xl^^T, IQ ^^7), XI 1 XI ^.M , XI 2 Xl^l 

, S ^711" ^l^Cf. ^7l IQ #&\7)±t A oM #*HM *\3L% #71 Hi 

^]Ji ^ ^7} Qofl A]l ^^-S £-3*H #^^Cf. a o V 7 | Xl^>7l^ ^-71 iofl 

#*Rr ^I-M XI^SH -*7l XI 2 7}^ XI ^71^ <#7) Qo)l *\SL2\ 

7}^ti^r Xl^H ^71 ^7)±r ^7] Xll oil t^H^. 

<36> ^ 7 j 7flEl cX ^E^^ffe, 7flE^cX ^eflol XI ^ ^711-, £ ^teMM: 

#71 7fl5j<X H^M ^"71 Xll oflBl* tb ?1I3<X^ *1<£*1?1 ^7fl^ *1 

X] El <X ^7} XI ^ ^7lt^- a o > 7 ] ofl^oj Aj- 7 ) 7 flElcXit ^ #71 

^l^oll o^th 4^7^ 7flSl<H^ ^°11 ^"71 ^El^ Xl^rl"* ^>^H A oM ^ 

711--8- ^"71 X12 XlBi# 
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1020030046326 . #^ <Qz}: 2003/10/31 

<37> #7l ^B^^Hr, ^71, ^$}°)7] , g ^#7l# ^1^. #7l ^#7lfe 

#7l c-iloiE-1 #3 ^l^ *«1 ^Sbi- #7l ^13 ^lell- 

^71 HiHH^fe #7l afl3 & #1- *\<£*)^ #^*Vcf. # 7 1 &&7}$= #7] ^^l^ 

#3 -g-irofl ^ #^ Tfl^l- ^V*V #7l »ll ^^-^ 

<38> #71 oj=7>5HM=, «1^7l# g tHlM^-g; ^«1 #7l Hl^l^ #7l <#7}s}- H]H 

*ofl o^^j. ^tfl^sl ^-^o} efl^#S #7l eUtlr^ #71 ^Hfe 

#71 tiV^ til^^ #7)11- 7>7.1^ 71^ elllf AAA ^71 7113 oflE^l- «1^H ( # 

71 71^ Ellt* Z^o] #7l 7113 ^lSl^nf 3.^ 7112 fee) #Efl# ZL^^l ^O.^ Tfl 1 

feSl #Efl# #71 ^-#71*^ #71 WlS7ll-^ Cl^l^ #3 St** ^#^^ #7l t} 

*r wins} CSI ^lit #^ 

<39> #71 ^-g-^-fe, ##£. 7fl#Jf , * ^Ej Tfl^ ^^ft ^tilW. ^7l ##£ 7fl#^-fe 

#71 7}^ *fl^ -g-# 3713] <*^ofl Cfl-g-^fe oj-g-^ol o^^Hr ^ 7flSj<H# 

21 ## Tfl^ ^7l ^Ei Tfl^ #71 ^3 ## 711^ # 

3L°\}^ ^S\^ #7l ^Ei^ 711^ ZLf-oll #S}fe #71 ^Ei^ ?fl^-* #^*>nf. 
<40> #71 ##£. 7ll#^-fe, 71U ^E^, ##71 , H Sfl 7 ) , &<&7] , ^ 7fl2 =?*\%A . 

#71 71U ^Eife #71 7>^ jty^ ^3Hr -g^ 37121 ^ofl cfl-g-^Vfe ^Jr!- oj ^ «>o> o] ^ 
^SH*^ sg^^ Tll^V^ #71 ##7lfe #71 *fl^ £L7l ^ 

cfl-§-*Hr ^1S«H1^1 #71 #71 ^eflol7lfe #71 ## 

71^1 #3* *V 7fleH 7l^Al^ o]^ 7fl El #71 ^#7^ #7l ^-#71^ 

#^ AlJrsq. #71 o]^ 7flel<H« ^#*>^ #71 7112 ^E^ #7l ^#71^ A] 

3L» oj^uvol- ol;g 71151^21-21 7fl#^ a o V 7] #^ Tfl^ Aj^ # #^*Vc}. 
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10^30046326 , , #3 2003/10/31 

<41> ^1-71 ^ E-| Tfl^ ^-^Sr, €^ ^^71, g ^ 7^ DflS-ell- ^tlltVnf. ^>7l ^Bj ^ 

^7l^r ^7) 7^ ^"71 ^E|^ Tfl^ Hff -id^tb^. #7] 3] E-) 7^ 

nflS-E^ ^7fl^ ^E^ 7))^ ^ff Zfzj-ofl 4^Hr 7\ JL ^7) 

^Ei #&7}S] ^Ei^ 7^ ZLl-^l ^^^1 W>], ^71 ^d^€ ^E^ Tfl^ ZL-|-ofl #S>^ 

^71 €Ei^ 7fl^-i-§- 

<42> A o V 7 lo) cfs + Sf^ll- ^*>7l ^ofl tt|-€- OFDM ^7lSl V| ^ ^% 

<43> ^r, <4€- OFDM ^r^l7l^ ^ #Efl « 0 V ^^, ^ OFDM ^IJ:-!- ^*}<^ 

#7l 4^ OFDM ^IJl ^ cflolE-1 ?flEHofl TPSC^l CPC lEfe SPC^l 

^r*Hr ^^Hl tfl-g-t): ^3* ^W<*l #^Rr ^fl^ ^1; ^"71 C]nfl3§^ a] 

2t zJ-zHH av 7 | 4^ OFDM ^IJll- ^KH^iL, ^s.^- a}e«3 o.S. #^*Rr # 

Til; A c V 7l c+^o] #^ A]jr ^ AjJ^ 7}^ ^ Qofl Aljro} ^ 

^ Tfl^H A o V 7l m #^5>^ 7}^ ^-#El= 71 El Tfl^V ^Tjl ; # 

7} *fll °llEil- & 7flsH*! ^^A^lJl, ^71 ^1 oflEl^l ^7-11 7fl5l<H^ ^ ^^°fl ^ 
7flSl 7fl 3 °1 ^6\] ^E^ 711^1;* , ^7] *fl2 «fl E^ # # 

^>-^ ^« 0 >%V ^flEjol ^E^ ^741 ; ^7l *fl2 ollEisL-^Ei A o V 7l t\]o]B] 7fl ^ o] 6\) cfl-§-^ ofl E| 
M. ^fs}ol fa^H cflolEl 7flElOl ^# ^711; ^71 C-llolEl 7flElol ^# ^741^ #^ ofl # 

°1^ ^1-4 ^^*V ^13 oil El» #^*V^ ^1" €E^ ^-711; ^ #71 ^3 oflal* ^ 

*V^, wlAj^ ^7115. ^V^Al^ <^7>^-*l: ^Hr ylB^j CSI #^§>^ Qx}^ & 

Till- ^altVcf- 
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10^30046326 . #^ ^7}: 2003/10/31 

<44> Aj-y] OFDM ^7}£] *fl^ #Efl #7l ffl <H €3*8 ^T^l^ H ^ o] 

^ ^-^^ #7l 4i OFDM ^111 *1<3*1?1 #3«Hr ^Ml <=NH cf^* c| ^ti]^ ^ oi 

4. iElK #7l OFDM ^7)9] #Efl 5g7> «o V ^^, ^ T^Hr 37l^ <*j^ofl 

## Tfl^ ^l^l^ ^S)^ €3*8 A^r ^1-^1 ^r*Hr #7l Tfl^I-^ t^Rr ^ 

<45> # 7 1 ^o. #7^, #7l 7>^ 3.7]^ Cfl-g-^ ^1^1- °l-§-*> 

<^ ^*Rr ¥ ^EHl^ ## 7^ Ajif ^^^H #3*Rr #^51 7fl# #7fl; ^ #7l 
*l*r ^IJ^l <4^ *J^!3*r ^E^ 7^ ZLl-ofl 4^Rr #7l ^E^ 7fl^# 

# #3*Hr ^Ei 7)1 ^ -^Hfl ^Tjll- ^-WlttcK 

<46> ^7) 7fl# ^Tfl^, #7l *fl 3.7}$] ^.ofl lfl-§-*Rr 

<83^o> o]^ sfleW^ sg-g-sM- #3*Rr *Hi €3*8 #7fl; #7l 7}<£ ^ ^4 

^ 371^ <*^ofl tfl-§-<5Rr Al^O^Ai AV 7] ^^-^ #A>^ ## C^; 

-*7l ## #^ tb 7flsH *l<g^ o}^ #3*Hr ^^1; A o V 7l 

## ^Tll^l #3 ^Ul^ #71 7fle]^# <£#*><*! #3*Rr £31; ^ #7) # 
>4| si #^ ^Jl-I- «8^^o> °1# TflsW^ Jg^sit-i- Tfl^H #71 ## Tll^ 

#^*Kr *fl2 €3*8 ^-7ll« ^Hl^t)-. 
<47> #71 ^Ei 741^ >Jd^ ^T^l^, #71 7^1^ #^°fl ^ #7l ^E^ Tfl^ 

^^^m ^Ei ^7j); ^ ^7fl2l ^E^ Tjl^ ^Lft ^E^ 7j]^# 

# Z\^f>}JL ^Cf 7 >, #71 ^Ei ^Ifl #7^ 3g E ^ ZLf-^ aJeHo]! ^-^>c^ , # 7 ] hM 
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<48> M. igj-xg^ £ ^-^eq o]^ *J M. ir^S^ ^-^^T 

?>} o)^}7) ^isfMfe- W>^2l*V ^X\6\)Mr <^l*Hr £^ ^ JE^l 7l7fl^ tfl 

-M^t)-. S^cfl ^Al^ ^.Qj^ % V^Jf ^.Qj^ ufE^^Cf. 

< 50 > £ 9tt «g^Al^oil 4a OFDM ^7l^ ^7]- «£oltq-. 

S. 10£r £ 9^1 ^1^°] 

<5i> S. 9 ^ £ 10* t^, H-^HHl rrf^. OFDM ^7l^ *fl\| ^Efl 3§ 7 > 

^H^g ^ ^r^ ^^-r-( de-mapping and pilot insertion unit)(57), ##-*r(58), 
^ -B-l-el^ 7|e| Til squared Euclidean distance calculation unit)(59), SllHr" 7fl&H 
^^(non-recursive carrier filtering init)(60), 3Me| 7flE|<>| ^#^-(data carrier 
extraction unit)(61), ^-t-( recursive symbol filtering unit)(62), ^ 

^(quantization unit)(63)l- °l£Hl51 ^ ^H-Sf (total delay line)(81)» 

d ^-u]^- ^ 014. SEth ^-^(optional) ^-§-^-( adapt at ion unit)(68)l- el ^1^- *r & 

<52> ^-71 x^nfl^ ^ 5).^^ ^"^-¥-(57)^ OFDM ^(equalized I, Q)# t^I^H #7l 

4i OFDM ^(equalized I , Q) # tfl ^ 7flel<>H TPSCC^i^^^r ?fl^ 

<HH1 ^cRf CPCCS^r 4^ 7fle^<H) HL^r SPC(-g-^ s}-^ 7fleHHl ^r*Rr *r 
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*H ^ D fl^ ^*r^ #^i=t. #7] 4i OFDM 4l3L (equalized I, Q)^ I, 

Q(in-phase and quadrature signal )S ©1^^ £ 3^ *fl\t sfl^r 

^(equalized) ^(complex) ^1JL°14. # 7 1 c^fl^ ^ sj.*^ #<y^-(57)^r, QAM 
(demapper)(69), BPSK ^^^(71), ^ 7}^ *1€^ (reference sequence generator) (73) 

« ^til^cf. # 7 1 qam cH3K69)tt #7] $]o]b] ^sl^H ^<?}^r &tlr* QAM(quadrature 
amplitude modulation) i^H OrBf cH^M #^tr^-. qam 4-QAM, 16-QAM, 

SL^ 64-QAM ^ q-^^Tfl #«j5q<H A>-g-^ ^ 514. #71 BPSK c^fls|(71)^ TPSC^! 

3M-§- BPSK(binary phase-shift keying) nj-Bf ^fl^M ^ v 7l 7l§ a] 

€^ ^^7l(73)fe A o V 7l CPC J£*r #7l SPC°fl ^*Hr SMt^I tfl-S-^V^ 7fl^ol ^ *M^T ^ 
^ *1 ^(sequence of real values)(R k )S. tflaflAl?} #^*Vcf. #7l ^ ^4 *l€^(Rk) 
£7 [^r*H4 2]^ £o] ufE}^ ^ o^cf. 

<53> 2 ] /?*=4/3X2(l/2- W ,) 

<54> (c^7]a : | > Wk ^ ETSC°fl ^r^r pseudo random binary sequence) 

<55> #71 ##-¥-(58)^ # 7 ] clDfl^^ Aj^s. z^-z^-oilA^ #7) ^-i OFDM a] ^(equalized I, 

Q)» #<+*ruL, #^3.2-3. #^*Vcf. #7l ##^-(58)^r, *fll ^71 

(subtracter)(70), *1]2 ##7l(72), *fl3 ##71(74), *1H 3.3(76), ^ e^(75)» ^-«l«r4. 
A o V 7l *fll ^-#71(70)^ #71 C-flolEi 7fleM6fl 4-t\^ &-&°l t^fl 3 ^ Jl°1M ^7] ^ 
OFDM a] ^(equalized I, Q)« ##-*M #7l ^2 ##7l(72)^r ^7} TPSC^l 

^-i-o] cH 3 ^ A]j:oflAi a o v 7 | 4^ OFDM a} J: (equalized I, Q)« ^H^H #7l 
^13 ##7l(74)fe #7l CPC SEfe #7l SPC^l ^*Rr SM-o] ^ufl^^ ^U^H #71 OFDM 
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^ Jl (equalized I, Q)» #7] *\]°] £-Z\(76)-& 7fleM ^(carrier 

number) ^ ^ 4^ ^€ ^(scattered pilots pattern)* °^«>o> ^ 7 fl 

« ^i*H. *i*fl ?fl2l c H7> >8-7l ^e^o] ^-f, ^"71 TPSC<y 7$^-, ^ #7] CPC £&tt 

^ *1H fe^ -tU^l ^-7} ^7l(70) #^ -il^, #7l *fl2 ^71(72) #^ ^ 

5-, Sfe A oM *fl3 ^>7l(74) #^ ^IJL* ^3^5. ^11- #<H, ^71 S.^ 

(76 ^7fl 7fl5^^7> # 7 j C-jjolE^ ?1] ^ j= #c}-^ ^4-°ll, #7] ^(75)fe #7l 1 

7l(70) #3 ^15:1- #^*i^f. 

<56> Aj- 7l ^ o.^s]c Tie] ^AV«. (59 )^ ^> 7l #^(58)^ aJJt ^ H ] dt^fe A] 

7}^( S quare) ^ Q<=»1] ^*Rr ^IJ:^ 7>^ z}-z>-g- 7fl^*H A o v 7l *}^lr* ^>*V *U 
^lsKErr)!- . 713 ?)l^(59)fe, IQ *i^7l(IQ signal 

selector)(77), *fll 31^71 (first square calculator)(78) , A]2 741^71 (79) , ^ 

^171(80)1- ^yl*14. ^71 IQ *)3L *]^7l(77)fe #7l #^(58)^ -tlst ^71 loll # 

*>fe ^JL ^ ^"71 Qofl a]s ^-2.5. #^*Vcf. ^7} *}1 7>^ 7^71(78)^ 

Aj. 7 l lo\) 4=-*}^ 7>^^ 741^>^ #^*>tf. ^ 7 ] ^112 7>^ 74l^V7l(79)fe #71 Q^l 

^r^fe 41 J: ^ * r ^2M: 3l4Hr^ #^*V^-. ^71 ^7l(80)fe ^"71 7}ir&^ ^>tr *U 
ofleKErr)!- #^tbi=f. ^7} *fll <«(Err)fe [^^H 3]*}- uj-Ef^ ^ ojcf. 

<57> [^*VAl 3] Er^djKdf+dQ^dQ 

<58> (^7)^, di ^ d Q fe ^HPf(58)£l #^ ^ HI ^^Vfe ^15 ^ Q^l ^^>fe ^15) 
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<59> a o v 7 i ^« o v^ ^^(60)^- #7] *)]1 ofl&KErr)* t£ 7fleJ<>H ^l^l^Ji, # 

7] AM °flei(Err)3 ^.A % ^ tK^fls] 7flsH&# ^ofl 

^l^l:{ho...h M }-8: ^>*>^ , 3M-g- ^V*V A\2 ^(Err/)* # 7 1 ^ 

^ ^3^(60)^, 7fl5^ ^1: (601-603), Tfl^ 7l#( 604-607 ) , ^ ^- 

#71!- (608-610)* ^-7] 7fleM *S3H ^##(601~603)£r afll ofl^(Err)* 

7flE]ol^ xl^Al^ cK^H^l *1<S n^^&^rSr #^*V4. A oM 741^ ^7l#(604~607)£r # 
7} *fli ^e-l(Err)^ <# 7 ] ^7fl n^tt ^ #7l *l<3*fl ^tt 4^7fl^ 7fl5H&M- ^ofl # 
71 €^ 7il^#{h 0 . . .h M }-§: ^>*}<*| a o v 7 i ^-AV7ll-(608~610)^: ^-71 ^ 

^1*1 ^12 °flei(Err/)» 

<eo> av 7 i ^2 ofle-UErr/)^ [*r«Hl 4]^ ^ q-e}^ ^ $>H}. #7] *1« 0 >^ 7flsH €^ 
^-(60)tt ^ ^.ci(order)7l- M<?1 Tj^-ofl M/2^2] ajjt ^1^* -fr^W. , OFDM ^ 

7l^ 5fl^ ^-Efl s§7> ^ofl ^ajs]^ £tift ^eflol-«(81)£ s&7] OFDM ^}JL(equal ized I, 

Q)« M/2^ *1<3X|^ olofl trt-e^, al^a] c^n-^ ^ ^elM Jf (81)°^ 

^ ^ OFDM ^(equalized I , Q) ^ °>bHH 7l#^ CSI* ^ 

<61> [^^VXj 4] &r^,=/i l) X£'rr t . Affi ,,+ ...+A w , 2 .,X£rr t . 1 ,,+ 
<62> /» M2 X Err kt +h , X Err k+u ,+ ...+h M X £rr 

<63> (o^H, Err k)t ^ *fll ^\}^\, Err/ R>t ^ *fl2 ^l&l, k^r ^fl^^H ^ , t^r ^"M" ^ , 

{hQ...h M }£- €^ 7})^-, M£r 



50-18 



10^30046326 . #^ <U7\: 2003/10/31 

<64> ^l^l-{ho...hM}^r (opt ional ) 3-§-^-(68)olH ^ $1^. <#7] 

^ -§-^-(68)^ ^si-^ *m, ^ 7M 

(60HH #^3*r A]2 °fl&|(Err/)^r *fl\| ^s}-^ 3.7} (SMCFRH tiVal^l^ &7\)% 

7}^. nJ-sM, ^-7] ^wj-^ 7 ]]^o^ ^^(60)^ ^Sj-^ S-^51 £ 8 ^ ^ 

7>^14. CJ-E- *J)MH1^ Cf^ ^E^ Tjl-!-^...^}^ 7>X1^ ^E|# ^-g-sfl^ 

trcHr ^-§- ^Mt!:^-. ^11- -i-^H, £ 8^1 5^1€ ^-ol, eflojefloKRayieigh) 2K 5L5L ^ 

^H^r 7fl&M# ^ £7 > ^1 ^ 7flS] o]^ 7flB^#°] ^ ^6\) A>-g-^ ^ 

91*}^, s^(Ricean) 8K 5151 *fl^H*r ^517} ^ d) <?1^ ?fliM<H 

#o] TflAVofl A>-g-^ ^ oicV. ^71 3-8-^(68)^ ^*Hr A A^A°A *m, 21^r # 

*fl^<*fl 3-§-3^1 A o v 7l ^e^ 7^1^1r{ho...h M }^- Tfl^H #7] ^ u o v ^ ?fl^°l € 
Ei^(60H o]e^ -£-*H* sfl^W. 

<65> £ ii a- £ 9 SE^ £ 10^ ^-§-^-(68)^ #^-5Lolcf . 

<66> s. ll-=r &2if>}T£, ^7} ^-§--^(68)^ S&S- 7jl^^-(correlation calculation 

unit)(66), ^ ^ 7\]^r ^-*r(filter coefficients selection unit)(67)l- t^I^M, 7}^ 
^r^Hr 3.7l(SMCFR)^l tfl-§-*Rr 41s* °l-§-^H <?I^Rr ¥ ?B^^*^ # 

#*Rr ^7) ^Ei^ 7]l^^{ho.. .h M }-|: #3^-. ^>7l *fl\t a7l(SMCFR)sl 

<*>^r 51 3^1 ^71(18)^1^ 0 J^€ ^51 SiJI, 51 3^ ^fl^ ^-^l (18)7> #7] 

7}^ ^ 3.7KSMCFR)* ^^1^ 51 11^)- ^-ol av 7 ) ^ o.«. (68) ofl ^ 

^ 7jl^>7l(96)» e-1 ^ A o v 7l ^51 7fl^(66)^ ^-71 a}^ -§-^- 
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H7l(SMCFR)£] cfl ol-g-SV^ °J^tt ¥ ^fleWl^ ## XI *r #-£(S)» 

#7l ^E| XI ^ #^(67)^r #7l ## XI #Jl(SH1 4^ # 

#7l ^E^ X]^ Hi-oil #*Rr #7l 7jl^#{h 0 ...h M }-fr #3*h=k 

<67> #7l ^ £ ^1^(66)^, X| 1 ^(97), ##71(103), ^3H7l(delay line)(105), * 

#71(106), 5? X12 (107)4 ^l^X-. #7l XI 1 ^(97)^7 #7l 7}^ Xm ^s)-^ 
a7l(SMCFR)sl o^ofl tfl-g-s>fe Ajif oi^y>o> ol^ XJ^o^s) sg-a-ft-a. Xl#*}<X #^#cf 
. #71 ##71(103)tt #71 Xm ^^Hr a7l(SMCFR)5l e^ofl tfl-g-*Hf <^ #Jl 

#71 ^SM: ##^}<X #71 ^eflol7l(105)^ #71 ##71(103)^1 #3 #JL 

1- *V 7)1 El o] *\<£X\?\ 0}^ 7flslol^- #^*>C1-. #7) ^#71(106)^ #71 ##71(103) SI #^ 
#JlO} #71 XlsH* «£#SM #^^4. #71 X| 2 ^(107)^ #71 ^#71(106)^1 # 

^ #Jl* «a^^> <X3l X^o^o} ^it* Xl#*H #7l ^€ #^r Xl^r #JL(S)» # 

3tHX-. 

<68> -y-yl XI 1 ^(97)^ XI 1 ^#71(98), XI 1 *iJ± ^-#71(99), XU 

(102), ^ X12 ^ti. ^#7l(101)» ^lW. #71 XU >H3i ^#71(98)^ #71 *fl^ ^ 

^ a7l(SMCFR)sl ^^ofl tfl-§-€rKr #5:011 ^11 Al^v^d- p )i- ^#^H #§RVtl-. 

71 XI 1 ^-#71(99)^ #7l XI 1 *#7l (98)^1 #^#^°4- X12 ^#^H # 

^#cf. #7l XU ^efloi7l(l02)^ #7l XU X« ^-#7l(99)sl #^ tb XlsH ^cgAl 

^ #71 X12 >H«- *#7l(101)^ #71 XU ^ Efl Ol 71(102) 21 #^ XlE|oH Xl2 

^#^({3)» ^#*V #71 XI 2 £«-&-g- <^7H, #^^0.5. 9i<X*lTr 
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<69> ^7} *l}2 ^BKl07)fe *fl2 ^7](108), *fl2 ^w. lieflol 71(110), 5? ^13 >Hl± * 

^71(109)1- ^altb^-. ^-71 *fl2 ^Ji ^V7l(108)^ #7) ^7)9] #^Jl<2}- *fl3 

^-71 7\}^r ^lX(S)» ^7] X| 2 *S 511 °1 7] (110)xr ^oM ^ 

€ 31^ ^1S(S)# 7flEM *1<3^ # 7 ) *fl3 ^ja ^71(109)^ ^-7) A]2 

Ai« ^eflol7l(110)5l #^ 7fl^<>H ^13 ^1^(y)« ^7l m 

<70> ojsq- ^-ol 7fl^£M #^£l^ #7l ^ £ ^Jl(S)^ 5]^ u}-E} 

<71> [^*VAl 5] 5- ~A*t O )0 k . , -Atf1>] )] 
<72> (<^7H, M []£r ^^M" M-^^flcf.) 

<73> a o v 7 ] s| E) Tfl^ ^^^-(67)^ JgEi #t»7] (filter selector)(112), ^ ^Ei 31^r 

*H2-EKfilter coefficients memory) (113)1- ^l^t}. ^E] ^71(112)^ -#7] 

^JKSHl a^e} a o v 7 ] 3)^ nl-* ^*VtK ^- 7l 3gE| 711^ ^12.^(113)^ 

cf^U^ ^E^ 7^ Hft ^oll 4^}^ ^E^ 7H^^{h 0 ...h M }# A^\5L #7l 
^ ^^71(112)^1 ^Ei^ Tfl^ ZLf-^ ^d^cH) -g-^H, #7} Tfl^ ZLl"^ # 

*}^r ^71 ^E^ 7fl^l;{ho...h M }*- #^^4. ^7lAi, ^E|^ 7^ =L^%% 4 H# ^Sl^ 

^sr>cf. ^, 5L 8*]- ^ eflolefloKRayieigh) E]^](Ricean) ^fl^H, 

2K 2.= , 8K ^ 3.B., 16K 22., ^ 32K -g-^ 2.= z|z^-ofl cfl^-^ 47>*1 $] ^E| 

% 711^ ZLl-l-o] ^fl^cf. ol^ofl^ ^J1*V ^^-oll 4^ 22.1- Mcl ^ ^3*3 
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<74> a 0 v 7 i cflolEl 7 fle)cH ^w.( 6 l)fe ^-71 *fl2 ^5l(Err/)SY^ <#7l 1^0^ 7fl5l^ofl ufl 

-§-*rfe ^#*r<*l #^tbtq-. 

<75> #71 ^ ^^(62)fe ^"71 C-flolEi 7fl^C^ ^#^-(61)^ #3 413* 

^5tr m °1l£i(Err//)# #^*Vi4. #7l IB} *yj?-(62)fe ^71(82), ^ 

eflol7l(84), ^ ^71(83)1- ^tiltlcf. ^7] ^>7l(82)fe ^7] *\)o}t) ^^\o] ^#^f(61)^ 

#^ ofle^ afli ^v*l #7l *)l3 ^(Err 77 )* -#7] H3H71 (84)fe # 
71 *fl3 <HleKErr//)# *1<3^ #^tlrCf. #7l ^V7l(83)fe ^"71 ^elH 7l (84)^1 # 

§j -^l:^ ^ ^(forgetting factorXa)* #7l *fll # 

71 *113 ^sl(Err//)^ 6]^ ^-o] ^ °>i=f. 6]<>1H ±.3 ^ a ) 
fe <*^*lfe ^°1^. 

<76> 6] £W- " Kl = Er-r- ' Kt +a. X .EW 1,., 

<77> #7l 0 oM-2r^(63)fe ^-71 ^13 ofleKErr//)* ^-tl^M , -£ 13^ *1^ 

^31^ «V^a1^ <£7}5}-tr ^ til^^l CSI ^IJll- ^71 <#7l-2Hf(63)fe ( alHL 7 l# 

(88-90) ^ ^7ll:(91-92)* ^Itr^. ^oM til M 7} #( 88~90)£- ^7} <#x}s\- *}^o\] 9)^ 
^cfl^^ ^^l^o>3-o) e||^t s ^slJi ^"71 £11^1-^- ^71 °^7}^ A^Hfe AV 7 ] av^ 
u l^l^ ^^^-^( inverting and non-linear transfer function) ^]^r 7^1^ 7l$ efl^tlrCLo 
~ Ll5 ) ^71 *ll3 ^leKErr//) » #7l 7l§ efl ^ItCLq-Lis) ^oM *fl3 

oflai(Err//)inf 3.^ *fl2 feel ^Mll- 1"<H , feel *H ^-Efl)# Z1^7>1 <&SL*& 

m feel ^-EflC^m ^°1, feel S-f ^Efl)« ^71 ^7m(91~92)^ ^7} X)HL7} 

1- (88-90)^1 tn&^-i: <#7] cf^ wlH^l CSI #^*r4- ^7lA^ A]-g- 
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Sl^ £ 1331- ^ ^ tf^Hr, ^ ^^^1 #3 ^2f7> ^ tiV^ «] 

^ ^ ^r3>|, £ 12^ ^-o] 64-QAM 2-=^ DVB-T ^IJLofl tflt}- -^^ ^4* «V^-^-S. e 
^>^-tb £ 13o1M "4 bit, 1.3 format"^ , 4* 1"^ , 4^1^ c]^^ & 0 o 0i0 2 03# ^ 

M-EHI nfl, 7] 4 ^o] tg^-s^s. *V ^olcf. 4«1H t^l^ & 0 o 0i0 2 0 3 °l ^ 

efl^*(L 0 ~L 15 )2l- ^>u|-^ tfl-g-^cf. n^MS., £. "9 bit, 1.8 format"^:, ^ 

, 9W1H cl^l^i & I0I1I2I3I 4I5I6I7I8-& ^^l^S. M-El-^i nfl, 8]4 ^-o] 

^ £1*>^, CSI^r 3«1B, iE^r 4«]B ?M 

cf. ol^HiE CSI^r ^ W3}-€ ^ SU^r. 

<78> [^*vxj 7] 0 0 *2 0 +0,*2" 1 +0 2 *2- 2 +0 3 *2" 3 

<79> r ^-, o1 1 0 *2°+ 1 !*2 _1 + 1 2 *2" 2 + 1 3*2~ 3 + 1 4 *2" 4 + 1 5 *2" 5 + 1 6 *2" 6 + 1 7 *2" 7 + 1 8 *2" 8 

<80> £ ^ jtfl^6fl tj\f>}d\ 5. 90] *fl^ A c VEfl 3g 7 > ^-g-^fe A ll" 

eflol^ M-bKH^t zisflHolcf. £ 15^ 3-*n^ ^fl^(^Sa TV 41Jl°] 

M-Ej-Mlfe- ZLEfl^olcf. Al^eflol^ofl A}-g-^ Aj^Efl o. ) 1/32 7 >£L ^b]^ (guard 
interval), 2/3^ tfl^- 3£f( inner code rate), 64-QAM « 0 V ^* *r-8-*rJl 2K 

-S-^rxr DVB-T Al^tflojcf. 5. uofl uj-Bf^ , 4h #3] ^7>^ ^(indirect 

method)^ ^=#2] fifl^-C degradation)^ & o.^ , £. i 5 ofl q-EfMJ ti><4 ^-o] , 3.-^ 2} 

^0} 2,7%*}^ ^fl^H^r ^^Hl «1«H 7fl^i^cf. E*l, S. 14<^1^ ( -g- 
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Si** ^£^-¥-(60)1- 3-g-*Rr =L%z\ ^ ^-f<Hl t»l*M ( 2*10-4 

BER(bit error rateHH SNR 3.3 dB °1^§: £-7\}Qt\. 

<si> <$6\}A] ^o], ^. ^-^o) o^^^^^l 4^- OFDM ^71^ *fl^ ^Efl I§7> # 

?flB^ €^-¥-(60)* ^1*}^ #7] afii oflfr|(Err)«- tr ^a^ji, 
^7l *fll <HleKErr)Sl ^*fl ^Bl^^ ^ ^ofl cq*y cK^fl^ ?flHl^^# Tfl^ 
!-{ho...h M }-8r ^*\*\ , A oM ^Vtr ^12 °11 e| (Err/)1- ^ # 

Hfl M-g- 7fl^i^4. ^-71 OFDM ^+17)2) sfl^ ^ ^7} %x}±= ^-§-^-(68)1- c] 

*fl^ ^nf^ 37l(SMCFR)S] e^ofl cfl-g-*Kr °l-§-*H °J^r^r ^ 711 

Hl^-i:^ 31^ ^1^(S)» ^M^Ka, A oM 31^ ^1J:(SH 4^ -id^fe ^ 

<82> olA o VoflA-l^ ^o] ^HoflAi ^Hl7> 7$ X\ S\ <%Tj- . c*| 7} *\ S.^ *V -g-^S-o] 

Aj-g-Sl&o.^, O]^ -S. ^ o. A^^l Aj-g-^ ?H*1 £H^ol^ 

^T^^H 7l7fl^ ^ltfS:}7l A>-g-5l 4^4. ^LeiSS. 7l 

7j\o\V\. n^-SH, ^ 7 ]-3 JiS^^ ^£ Jj-^^^ 7 ) 

JL^-] 

<83> ^O] ^. ^-tgofl IX)-^ OFDM ^Aj7l^ ^J-Efl Jg 7 > #*1^, ^A] Al^^J!)- 

^>°1^1 aF£ -^-#e1= 71 Ell- Aj-Efl ^7H1 ^l^^^l ^^°11 



50-24 



1020030046326 . #^ ^^>: 2003/10/31 

<4 §ol cSItt til Ei *1 ^ <>fie-i 33 tilH-^lM^ Tfl^Ml °] 

-g-^o.jg.*| ^l^Efl^ SNR oi= o. ^ ^ ojcf. ^^V, on- ^-til*> cl*li§ ^efltil^ ^a] ^1 

DVB-T ^JlI- *V33°-S cgAj- ^sl^-_os*l, ci^^ ^^til^cflA^ & 
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1] 

44i OFDM ^IJll- 4Hd«H A oM 4i OFDM ^13: # Hi E^ &) ^ oj] 4-*}^ TPSC 

°H ^f*Rr CPC J&tt SPC«11 <*r*Hr ^fl^ ^*}<^ #3*Hr 

-SM t^fl^€ a]^ # z]-^l^ #7] 4^ OFDM Jl , ^ 

3l^*H A oM *>^&S* *fll i^SRr 7}^ 7^ Tfi^; 

^tt iH^o]^ y^6\] ^Ei^ Tfl^l:^ #7l ^1=1 tRV^ ^12 

#71 ^12 ^eiS^-Ei ^-7] cflolE^ ^o]o\] cfl-g-^ ofle^l- #3*Rr ^H^H 

A o v 7l *fl3 ^l&i* *Hd*H, til^^ ^TjlS. «V^a1^ ^V^-tl 4^ CSI 

<dJL# #**Kr °^>^# ^til^Rr ^ OFDM 71°] ^-Efl 3§ 7 > 
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.[^^ 2] 

*fl 1%H1 <#7] OFDM ^r^l7l^ ^ #31 *%7\ #*1^-, 

A oM 7fleJ<H ^IH^I- ^ #7l 4i OFDM 41JL1- *1<3*1*} 

#3*Hr 31*11 H^H^f-I- c] T^l^fe ^ *Rr OFDM ^71^ *fl^ ^-Efl l%7\ # 

*1. 

3] 

*fl 1%H1 A o v 7l OFDM ^r^l7l^ av^ 3§ 7 > 

ofl ^*>^ >a-7l jfl^M- 3 -§-¥-* 3 ^ *>*f OFDM 

A] 7] ^ #eJ| ^7> 

[^T 1 * 4] 

^ 1%H1 floH, t^nfl^ ^ ^«^ > 

A oM HHeI ^flelolofl ^s.^. QAM Io jjoii 4^ cJnfljgaH f^s}^ QAM 

Clnflsl; 

^"71 TPSC^l ^*Rr BPSK i*JHl ^51- ^H^H #^*Kr BPSK ^nfl^; ^ 

#71 CPC £fe ^-71 SPC°fl #§>fe tfl-g-*M 7flsl<>| ^^l^cf ^ ^ *1€^S 

cfl^lA]^ t^*Rr 71^ ^#7l* ^l^Rr ^-§- O.S. *}ir OFDM ^7121 *flv| 

^Efl ^7> #*1. 
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5] 

Xl 1%H1 , #71 *MHHr, 

A o v 7l cflolE-1 7fl&lo1^ ^*Hr 3Jt#<X Aisofl^ # 7 1 ^ ± OFDM ^1J:# 

^ #^Rr XU ; 

^71 TPSOfl &1:<X ^ofl3§^ # 7 1 ^ OFDM -tlJl-I- #^*V 

^ XI 2 ^71; 

^•71 CPC 5E^r #71 SPC^l ^s}^ ^t-i-oi clnfl3g^ Ai^oflA-l # 7 ] OFDM ^]^# # 
^}<X #3*Rr Xl3 ^7l; 

7fl^<H «IJE. ^ -g-# Bj-^ ^€ *!JL« ^ n 711^^51 ^» , ^ 

Xl ^flSl^n #7l Z\)o]K\ 7fl5lolol #71 TPSC«?1 ^ -*7l CPC #7l SPC^ ^ 

o. zvzv^l ^t}^ XH feE| <0Jil- #?^Rr xH ^ 

#71 XH ^Sl ^J^l -^^H <$7] XI 1 ##7l #^ A]JL, #71 Xl2 ^7l # 

^ Stt #71 XI 3 ##7l ^Jllr ^*»A<LsL #1?SRt ^ ^l^Kr 3^- 

OFDM ^7121 *fl£ #Efl sg7> #*1. 

6] 

XI 1%H1 5a°H, ^"71 7}^ -fh#E]iE. 71 al Xl^fe, 

#7l ##-f 2} # ^ # 7 ] Jofl 4-*Ur A}Jr ^ #71 Qofl <0J1 

^*1-<X #^Kr IQ ^IJl ^d^7l; 

#71 I<H] 4r*Rr *K^-§; Xl-t>*H #3*Rr XU 7}*S=- Xl^:7l; 



50-28 



1020030046326 • . #^ 2003/10/31 

a 0 v 7 ] Q4| #*Hr 314HsH M*Hir A2 31^71; * 

m 4M* #3*Hr ^V7l# ^l*Rr 3* ^ *>fe 

OFDM ^71^ *fl\t ^Efl 5§ 7 > 

#7l *fll ofle^i- 7fleM^ *l<a*l^ ^ 7 fls1 *l<3 7fl^cH^S.^- yfle^ 

#7} m 4W«q ^7} 7fleH& g ^71 ^tb ^7fl^ ^SH&I: zfzfofl 

^"71 3l^r ^711-; ^ 

^"71 #1^ *>£* A]2 ofl&ll- #=^Hr ^711-* ^l^Hr 53 ^iLS. 

^ OFDM ^7} 9] *fll£ ^-Bfl 3§ 7 > 

8] 

^11 i*4| fl<>W, ^"71 4]* €3*8^, 

#7] cflo]Ei 7fl5l^ ^#^3 ofie1<4 Till ^^M: A o V 7l 2113 ^1- #^ 

§>fe ^>7l ; 

^7) *fl3 oll&ll- *V ^-i- ^l^Al^ #^*Hr ^e^Pl; ^ 

-#7] *g ell °1 71^1 #^ ^3^1 ^ 31 ^« ^-71 *fll ^«-3Mr #^*Rr * 

^71* ^l^Rr <5Rr OFDM ^71^1 *fl^ ^-Efl 5§7> 

[*J^* 9] 

211 1*41 floW. ^71 
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A oM alSti altfl^sl efl^lrS- #7l £^#4 

*fl3 hIjE^, ^-7] 7l§ Efllt z^oi ^)3 oflem^ 3*3 2)12 feel #tfl» #^ 

*}:el, zl^*1 afll feel ^Efll- #=^}fe til^7l#; ^ 

#7l tilJH7ll-sl t^Hi #^^1-^- ^V*H ^-71 n}^ alB^l CSI *1Jl» #^*>fe ^£ 
A>7l#-§: ^til*>fe *}fe OFDM ^71^1 ^fl^ >a-nfl 3g7> #*1. 

[3^8- 10] 

*fl 3%H1 sa°1^, ^"71 ^-g-^-fe, 

^71 7>^ *m ^*Hr 37121 *^6{| tfl-g-SVfe A]S# Ol-g-^o^ °13*Hr - -71] 

el^t^l ^ 31^ 4lJ:» #^*}fe £ 

>^7l Tfl^ Ajiof^ -Jd^fe ^71 ^Ej*8 7^ ZLf-ofl ^-fe ^ ^ 

*8 711 #3*Kr ^E-j Tfl^ ^«l*Rr ^H}-°5. *>fe OFDM ^7121 Sfl^ 

^-Hfl 3§ 7 > 

111 

^11 10%H1 31°]*], ^7} ^s. Tfl^ffe, 

^-71 ^ -g-# 37 ]o^ cri-ofl rfl-g-^Vfe °J^^> °1# 7flel<>l^ 

^SM: #^*>fe 2111 €e^; 

^"71 *Kr ^ 371 Si ^ofl cfl-§-^>fe «?J^ #1^1 ^7l 

*H #<N*}fe ^71; 

A o v 7l ^7lsl ^ 7flelol 91^ 7fleloll- #3*>fe ^efl°l7l; 
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#7} Q4±7]4\ HSLS* ^7] 91^ 7fleH# **>SH #3*Rr *^7l; £ 

31^ *JJ>1- #^*Hr *fl2 ^Ei# n^l^Hr ^ 5^ OFDM ^71^ ^-Bfl 

12] 

^ 11%H1 ^71 *fll ^E^, 

#7l m ^>7l^ *fl2 ^aV*H #3*Rr *fll *Ui ^>7l; 

^71 A^a ^eflol7l^ #^ 7fle)<H^l *ll2 Al^* ^a>*v ^ 2 ^^M: #^ 

*}^r *fl2 a^w ^V7l* ^l^Hr ^ ^io S ^ OFDM ^*\7}2] *m #Efl $7} 
[^t 1 * 13] 

11%H1 ^Ai, 4 V 7l *fl2 €3^r, 

A2 A^ ; 

^71 *fl2 A-^ti. ^eflol #^ fflB^^ofl *fl 3 Al^V-S- ^AV^ Aj-7] ^3 #^ 

sj-^r *fl3 A^y. ^Aj. 7 |s. ^ul^ 3j.fr f^l^ *Hr OFDM ^71^ *fl^ #Efl ^7} . 
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14] 

10%H1 SU^H, Tfl^ ^JRr, 

EH^flo] ^Ei^ ^ lift ^ofl ^e}^r ^E^ ?)l^-§- ^ £U, ^7] 

lEi^ Tfl^l-g- #^*Rr ^Ei Til^ ^lS.e)l- ^til^Hr 3^ ^^-S OFDM ^}7]S] ^ 

Nt 

13 T 1 * 15] 

OFDM *1Jl» ^7] -4^ OFDM -tls ^ cfl o] e| 7fl E] <>H) TPSC 

41 ^Rr CPC Si^r SPC^l ^*Hr ^1- tfl-§-^ ^ti^S *r^*H #^*Rr 

T=H^g #31; 

^71 x,fl3g ^ ai^s. z}-zHH av 7 i 4^ OFDM ^V*>J1, -id^ 

zV-g. Tfl^H Z.}^#-§; ^-AV*V ofle^ -fr-t^JE. 7-| E) 7^1 £;7fl ; 

^-71 ^11 *V 7^0^ X]<gAl7lZL, ^>7l ^11 ^7fl 7fl^<>l^ ^ *1<241 

^7fla] 7flE]oi^ Tfl^-g- , #7l ^£ *fl2 

413* #3*Ur 7flHl<H #31; 

7^12 oflEiS.^-E-1 C-flojE^ 7fl ^ °] o\] tfl-§-*Kr ofl E|f ^#*H #3*B= 31 °1 3 

?fleH ^# #31; 
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4!JL-i- #^*Kr °o^>2}- ^Tfl* ^Hl^fe 53 ^3 £-3. ^ OFDM ^^]7l^ *flV| Aj-Ejj 5§ 7 > 

16] 

*H 15%H1 &<>H, OFDM ^7l<^ *flv| #Bfl ^7]- «o V ^£:, 

A o V 7l 7fl5W #71)2) ^eflo]^ ^^^f A o V 7] ^ OFDM ^1JL«- *1<?4*1 

^ #^*Rr ^1 ^-^11- ^ ^l^Kr ^-g- ^io S ^ OFDM ^71^ *flv| ^efl 

7> ^ • 

17] 

15iMl ^71 OFDM ^^7l^ ^7> «o v ^^-, 

^*Rr ^7) Tfl^l-* #3SRr 3 ful^ ^QSLS, f>\±± OFDM 

*fl^ ^"Bfl 3g7> 

18] 

*fl 15%H1 Aj- 7 ] ^nfl^g #7^, 

A o V 7l CllolE-l ^flel^ofl QAM £^H1 ^nfl^s}-^ QAM 
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#7l TPSC^l ^f>\$r BPSK S^N n^-ej- ^nfl^*H #3*Rr BPSK ^H^g 

#71 CPC HLtt #71 SPC^l 4=-5}±r SHg-Ofl -cfl-g-*M 7fl&l<>| ^^o>cf ^ ^ Al€^S 
tflaiW^ #^*Kr 7l§ A]^^ ^ ^Tjll- ^«l*Hr ^ *m OFDM ^A]7lo] ^ 

#31 ^7> 

19] 

*n i5%hi 31°]^, #7i ## ^-Tim, 

#71 cflolE] 7flel<H 0 fl ^r*Rr ^°ti^£ #Jl°1H #7l 4i OFDM a]x« ##*> 

^ #^*H= ^ili ## #7fl; 

#7l TPSOfl ^Kr Sl^l #5L°lH #7l OFDM #JLl- ##*}c*| #^^> 

^12 ## ^711; 

#71 CPC SE^r #71 SPC<^1 ^r*Kr &-&°l t^fl^ #^<^l^i #7l ^± OFDM ^Jlt # 

#sH #a^fe ^13 ## #31; 

?H&1<>|7> #7l tiHEi ffleM?! ^-f, #7l TPSC^l ^ #7l CPC 5E^r #71 SPC# ^ 

4- z|z|o|i tfl-g-*Kr ^ fe^ #3*Rr *1H ^1^ ^ #31; ^ 

#7l feS] Aljrofl -g-#5^ #7l ^1 ## ^Tfl #^ ^JJl, #71 *fl2 ## # 

711 #^ *!JL, 5E^r #71 *fl3 ## #7)1 #^1- A]EH^ #^*Rr ^Bl#a!# #711!- 

^al^ 3# ^°-5L sVfe OFDM ^#7^ ^fl^ #Efl . 

50-34 



102D030046326 • . #^ ^^>: 2003/10/31 

[^T 1 * 20] 

^1 15%H1 ^71 ^ 7^ n# #31 fe, 

5L £e}*H #3*Hr IQ Us. *m #7fl; 

^71 H ^Rr Al^S] Tfl^H M*Hr *fll 7fl<+ #7fl; 

Qofl ^<5>^ aIJl^I 7fl^>H ^2 ?fl-£ #7fl; ^ 

OFDM ^^.7} 2] *fli£ 5g7> « 0 >^. 

21] 

*H 15*oHl *Jl<H*l, ^7} 7flEM #7^, 

#7l *Hi oflai* *v 7fl3<H^ 7]<^A)^ 4^7fl^ *l<3 7fl^ol^^- ^r>\6) 

^-71 *fli ofla]^ ^"71 ^7fl 7fleH^ * ^7} ^l^oll sRl ^7fls1 7fl5lol2Jtlr zJ*W 
^-7) 711^1:^ #3*Kr 3l^r ^7^1; * 

^•71 ir^& &^-§r ^12 °flsll- #3«Hf ^ #311- ^«l*Rr ^-g- ^io £ 

*}^r OFDM ^r^l7l^ -^-Efl 3g7> 

22] 

*H 15%H1 Si<H A i , A oM #3l^r, 

^7] t-flojEi 7flEl<H ^# #31^ #3 ofle^ ^1 ^7] *fl3 °fl "8" # 

3*Kr ^ #31; 
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#7l m *flel» $ *I<3*1^ #3*Rr 'geJM ^Tfl; ^ 

^# #7ll» ^wl*Hr 3-31 -2-3. *}fe OFDM ^#7l<2} ^ #Efl ig 7 > ^ . 

23] 

*fl 15%H1 SZ<>H, #?1 ^>2l- ^Tflfe, 
#71 <#*}SH- A^Hfe #7l al^i H^ ^7jl# 7M^ 7l§ efl^l; Zl-ZVjlf ^-71 

^3 «1H*M, #71 71 § 31^ z*zM ^-71 ^13 «Hl^in4 3.^ *fl2 fe^ #Bfl» #^ 

«J-JiI, ZL^^l ^1 fee] #Efl# #^Ur Hi 51 ^Tfl; ^ 

#7l 01 JH ^fil t]7]m #^3M-8: ^#*>^ #7l alHSl CSI #JL# #^*Kr 

^Tfll- ^«l*Hr 3^ S-^^-S Sfrfe OFDM ^r#7lsl *fl^ #Efl J§7> ^ . 

[^^J- 24] 

17%H1 SU 0 !^, #71 ^-g- #?flSr, 
#71 *m 3.71 ^ofl tfl-g-SRr ^Jit °1 Sl^Rr T ^ 

eM*^ #^r Tfl^ #^*Hr ##£■ 711 # #31; £ 

#71 ^€ ## 711^ {lli 451- ^Slfe #71 711^ ZLf-ofl ^>fe #7l € 

E^ yfl^-g: #^Rr ^Ei 7J1^ Ajgj £-7])^ ^H^fe ^ <5>fe OFDM 

Sfl^ #Bfl 5§7} 

I^Jt 1 * 25] 

24%H1 Sa°1>H . #7l #^5. 7ll# ^"Tflfe, 
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^7) *m -§-# 3.7}°] *\^°\] <%n^°} n^^^s] 

^ 3l#*M t^SRr XU #31; 

^7) Z}ir X]^ ^*Hr -§"# H7l^ <^ofl cfl-g-*}^ oj^ Aljro^ Aj- 7 ] %^&Sr # 

#^*Rr #31; 

^•71 #31^1 #3 Ai^sf ^-71 o]^ ^fl^ol* ^^v*H i^Rr ^ #31; ^ 
^-71 ^ #31^ %n °^^\ °13 31b1<X^ 31^}<^ ^7} ^ 

£ ^ 31^ #3*Hr Xl2 #X1» ^l^Kr ^J^r ^JlS OFDM ^7l^ 

Xm #*fl ^7} 
26] 

Xl 25*41 sa°H, A oM XI 1 #3m, 

^"71 7><£ X)^ -§-# 371^ <^o]j Cfl-g-^ Ajjrofl *fll Al^# # 

^ 1 *\W ^AV Cf^]; 

-S-71 XU &*k7)*\ #^*J:M- XI 2 ^"^H #3*Rr XI 1 *\2L # 

31; 

XU A^jd ^31^1 * 7fle|<H *1<3*1^ #^H= XU ^w. ^eflo) 

#31; £ 
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3*Rr *\2 ^w. -g^ #31* ^ti^Hr 3* ^^-S. s}^ OFDM ^7]Si\ *m #3) u o V 
27] 

25%H1 ^"71 ^12 ^E|^ #7fl^, 

^12 AijH ^Tfl; 

^-71 *fl2 ^« ^7^1^ #^ 7fleloH ^3 /.l^l- ^4fV a o v 7 | ^^^-i- # 

3*Kr ^13 ^a. ^a_v t£t\]% ^l^Rr ^io S ^ OFDM ^7)9] *fl\§ A o VE fl ^7> « 0 > 

28] 

*ll 24^1 ojo^, a o V 7 ] ^ 7^ #7^, 

^71 ^€ ^ 7fl^ Al^ofl 45]- ^71 ^E^ 7^ HM-§r *}^Rr ^ 

Cf^7fl^ ^Ei^ 711^ ZLf-1- #*}*r ^E^ 7^1 7-RV*}51 5^7}, #7l € 

Ei ^i* #7^ ^E^ Til^ ^ffi] ^J<aH -g-^h^, ^71 ^E^ Tfl^ ^fofl 4^Rr 

^-71 ^Ei^ Tfl^l-^ #^*Kr ^Ei Tjl^ ^flS-E] #^ #7fl!- ^H^Rr 3* ^^.5. *}£r 
OFDM =^^171^ *fl^ ^j-Sfl 3g 7 > 
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[S. 7] 

REF -11 dB 
PEAK 
Log 
10 
dB/ 



W1 S2 
S3 FC 
M 



ATTEN 5 dB 



ANALOGUE TV SIGNAL 



CENTER 660.5 MHz 
RES BW 300 kHz 




VBW 300 kHz 



SPAN 20.97 MHz 
SWEEP 5 ms 
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